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During the first week in January, five clocks were subjected to the
-40°F, test, of which three clocks failed to fire,

MI3MS7

Due to the fallures

in both the 30 day high temperature storage test the previous month
and the ~40OF, test, it was recommended by the Project Officer that

the above tests be repeated with new clocks,

Seven canned clocks

were selected from stock and all were subjected to the quick lesk

test.

After this test in which it was found that one of the cans

leaked, two cans were subjected to the 10 foot drop. test and in

one case the 1id split open at the canning seal,

(See Photograph)

The other can from the drop test was again subjected to the quick

leak test and found to lesk,

Pollowing these tests all seven clocks were run twice at ambient temp—
erature to determine their accuracy, and the first five were then

placed face down at 130 °F, for the 30 day test.

The other two clocks,

(numbers 6 and 7, which had been dropped), were subjected to the 200 ft,

water submergence test,

on the ambient rerun to check for accuracy, one failed to fire,

Both functioned narmally in this test, but

This

clock was set aside for dispatch to the Project Officer for examination
after cursory inspection indicated that the clock had failed to run

long enough to fire despite a full wind, 7

e ——

¢ O usendse

The second clock (no:.’ 7) was rerun a second time and then wlth two
clocks from the original lot (nos. 1 and 2) were attached to soldered

up adapters and run for 24 hours submerged in gasoline,

All three

clocks functioned normally, but on the ambient rerun at the end of

the test, one clock (no. 7) failed to fire,

Failure appeared to be

due to the same cause as before, and it was also dispatched to the

Project Officer for examination,

Future VWork

The 30 day 130°F test will be completed in tlom niddle of February and
the clocks will then be subjected to the -UO F. test.

Financial Statement

Total Amount of Contract
Obligations for January, 1957
Total Obligations to 27 January 1957

Balance of Contract

Expiration Date ~ 30 June 1957
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775.92
1,628,58
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At the beginning of December preparations wers mads to drop
frem two to five canned clocks, dependent upon the results
of the inltial two drops., Photographs No, 1 and 2, show
the deformation of the cans, after each had been dropped
twlce, once sideways and once faca down,

Taough in the casa of can No, 1 the rolled edge was deformed
to the point that 1t might not be watar-tight, only super-
ficlal damage was done to the contents, Namely the windiog
kay and chaln bYecame detached from the clock, (See Photow
graph No, 3) In the other can the clock fall against the
side of the.can producing an indentation in the sids of the
latter, caused by the starting knod striking the can, This
knod was found to be slightly stiff to operate, In addition
onae of the keys attached to the outside of the can broke
off, (Ses Photograph No, 2) Both clocks and the other
thres belonging to this group wers run twice at ambient

to determine thelr accuracy, at the completion of the ahove
test,
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Towards the end of the month the thirty day, 130 F, test was
completed, After allowlng the clocks to return to ambient
temperature they were set and run for twenty=four hours and
all five failed to fire, After standing over the four dsy
holiday weck—end they were rerun and this time all five
clocks fired,’ However, there was some deviation from their
original accuracy prior to heating, so it was deemed desirw .
able to rerun them to determine theilr reliability before
using them on the low temperature test., Both the rerun and
the low temperature tests should be completed by early
January,’ _

During the course of the month two clocks, one taken from
a can that had been dropped and one other, both previously
checked for accuracy, were equipped with an adapter whose
firing pin had been removed and the end soldered water
tight, they were then submerged in water at a pressure
equal to 200 feet and run for twenty~four hours, One clock
functioned normally and one failed, the latter had been
through the drop test and had functioned normally on the
two accuracy tests, This clock was rerun_and when it
failed a second time was examined closely, The cause of
the failure was found to be dune to a broken main spring,’
Therefore, another clock will be selected a.nd the test
repeated,’

Fature Work
ﬂe low féxﬁperature test and the gasoline submergence test,

including the retesting of one clock with an initiator will
be performed,'

SERIET
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Financial Statement

Total Amount of Contract $ 1,984,50
Obligations for December, 1956 . 528,93
Total Obligations to 23 December 1956 1,276.96
Balance of Contract ’ 707,54

Expiration Date = 30 June 1957
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During the first part of November the five (5) clocks that had been 1216-L-6C
in storage for twenty (20) days at 130o P, were removed and tested DATED

at ambient temperature for accuracy. The results of the test showed -
that three (3) clocks fell within the time limits set, but two (2) 21 DE¢ S b
clocks were 2 little over two minutes respectively fast and slow.

The information was reported to the Project Officer who scheduled

& trip and discussed the program at some length, On the basgis of

this discussion the general scope was changed, but only in the

details of each test,

Pirst, the tests would all be rerun using new clocks, instead of the
reyorked ones. In addition the clocks would all be run twice before
they were tested in order to determine the accuracy of each clock
more exactly. Further two (2) canned clocks would be dropped twice
from ten (10) feet,and the,condition of the cans and clocks inspected
and tested. T~ /\dﬂQ

Following the above changes in the scope, the test on the five (5)
clocks at high temperature was immediately started. The clocks
wvere run for two (2), twenty-four periods. Of the five (5)
clocks, four (4) clocks had a variation of from 15 seconds to

1 minute and 55 seconds between first and second runnings, The
fifth clock had a difference of 6 minutes and 41 seconds, The
clocks, each one numbered, were then placed face down at 130° F,
and will remain for 30 days.

Future Vork
The functioning of four (4) clocks after 2L hour submergence under
gasoline will be tested, Adapters will be attached, but the firing
pins will be cut off and the adapters sealed against possible water
penetration,

Two (2) canned clocks will be dropped from 10 feet, both sideways
and on one face,

Financial Statement

Total Amount of Contract $1,984.50
Obligations for November, 1956 370.50
Total Obligations to 30 November 1956 748.03
Balance of Contract 1,236,47
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Work was initiated during the month of October on the testing of the
JAP 2L=hour clocks., Five (5) clocks were placed in the surveillance
cabinet at 130 deg. F and will remain for 20 days when they will then
be started and checked for accuracy at that temperature. This test
is due for campletion early next month,

Tests of the functioning of the clock attached to the limpet were also
canpleted, In this test the clock was set for 20 minutes but not
started and the safety pin was not removed, It was then attached via
its adapter to an M-3lL detonator and a limpet. Care was taken to see
that all joints were screwed up as tightly as possible., The assembled
unit was then left submerged in 18 inches of water for 2L hours, The
entire unit was then removed from the water and the outside of the
clock carefully dried off and inspected by visual observation to see
whether any water had entered. The clock was then started and the
safety removed at which time the whole unit was re-submerged. In this
test the limpet was successfully initiated,

A similar test using a clock attached to an initiator was also per-
formed, in which both were put under 18 inches of gasoline for a pe-
riod of 2l hours, However, at the end of 2l hours, when the unit was
removed for inspection, it was noted that gasoline had in some way
entered the clock, The clock was set for 20 minutes, started as in
the previous experiment and replaced in the gasoline. After waiting
for a period of one hour, the clock had not functioned, and the
initiator was therefore detonated using the secondary electrical firing
system,

At the request of the Project Officer this test will be re-run with

an additional four (L) clocks. However, the initiator will be omitted,
the adapter will have its pin cut off and the open end will be welded
shut,

Future Work

Canmplete high temperature storage test, low temperature storage test,
200 foot water immersion test, and the gasoline immersion test,

Financial Statement

Total Amount of Contract %1,984,50

Obligations for October, 1956 377.13

Total Obligations to October 21, 1956 377.13

Balance of Contract 31,607.37
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The month of January brought the progress of the cg;xtractgthrough ,
the major portion of the scope. The tripping error test has been
completed on the twelve hour clocks and a portion of the cold test.
The cold test work has been done on the small 45 minute clocks
which are now undergoing tests in the hot cabinet.

In general, the small clocks have performed satisfactorily, with
only two units mechanically defective. One other unit has run
consistently fast. In the cold test, most of the clocks worked
satisfactorily at ~5°F. although three out of four units feiled
to operate at ~10°F,

The twenty-four hour clocks, on the whole, are not as satisfactory.
In the "as is" test four units were inoperative. As testing
progressed, some of these units became operative and others
developed defects. During the later part of the tripping error
tests, five unite were set aside as being mechanically defective
and others were subject to erratic stoppages. Most of the re-
mainder were functioning correctly at -10°F. although two were
running slow,

The testing progra.xh is expected to be completed approximateiy
February 15, at which time the final report will be written.

Financial Statement

Totel amount of contract $ 4,313,25
Obligations for January, 1956 655,43
Total obligations to Januwary 31, 1956 1,143,27
Balance of Contract 3,169.98

Expiration Date - February 28, 1956
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Work during December prlmarllgr concerned planning each g, }g 5—%

contemplated test. The details of these tests will be -
found on a separate sheet of this report.

Jigs have been completed to test both the large and the
small clocks. A means has been provided so that the
small clock trips an alarm light. The large clock auto-
matically switches off its individual master clock when
tripped.

Tests A and B are completed on the small clocks and will
continue on the large clocks.

Financial Statement

Total Amount of Contract - $4,313.25
Obligations for December, 1955 4L87.94
Total Obligations to December 31, 1955 487.94
Balance of Contract 3,825.31

Expiration Date - February 28, 1956
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' | IS PROORIUE
A. Number: B-1, 2, 3, etc. (big clodps) CONF IDENT'AL
’ 8-1, 2, 3, etc, (small clecks) i
B. Run in (completely down)
C. Time "ag 14"
1, Fully wound.
LT ) 2, Check against standard clock for full scale of test clocks.
3. Big and small, _1,7‘1
D. Tripping error (big clocks) per vnil 74'€
l. Set for 3 hours, Determine actual elapsed time, Repeat 3 times and average.
2, Repeat step 1 for 6 hours, 9 hours and 11 hou&.
B. Oold Test
1. Quick rundown on temperature to find the roint that 1 out of 5 unite fail
to operate. : o
2. Em groups 107, above that "sere level'.. [, (¢ {.A@;_‘g @ Ired Ten p.
o Re-run step 2 to get rcpro(lncti.bil:lty.{or" dach w7
o Only if some 30 fail at steps 2 and 3, re-run growps 10° higher or more
until all operate (1008 reliability).
5. Be-run group at "sero level" to get § failure,
¥, Hot Test ;
1. Run 3 units at 120, 140, 165%F, to see if the pla.‘tic holds up.
2. If satisfactory at 165°F., run groups at 1.40°F.
a. ?;-run group for reprodmctidility.

v’ S8IY, re~run at 1209%, to get 100% reliability with not mare
" —keyulie all 30 are operating at this point. Divide as follows:
L (Clerd Yidbretion 15
€rifl s/l Drop 5 N
6% o0 Aging 3 i
PR . -
2 Iy Firing Tests
/ g % 0 eticA ‘

ve
%ﬂ’/ev’a“ G. Vibration (15 unite) /( £ ¢ £
A7 ’] 1, Bun 2 - 3 units to find vibration limitl.-{‘:-f wAge ) [‘/3
J (14 2. Vibrate L units running and determine accuracy and safeness (not to set
1bY off while vibreting). Watch small carefully (may need ohmmeter) for shorts.
M « Vibrate 4 units not running and determine accuracy after vibration, & TA)
- Bun 2 units at } frequency in boxed condition. Should still operate : .
curately. If not, run 2 units at ¢ frequency in boxed condition, 4;- ayy) ﬁm(
H, Drop Test (5 wits) . Vi bre 1005
Drop 10 feet onto wood and not fire (Check small clocks vith chmmeter). Jor 232’;7;1
I. Artificial Aging (3 wits) ceh
Subject units tog ,
1. % hours @ 120°F. and 90% R.E. ,
2. 2 hours ® 780F. and 90§ RE, CAlvr)
3. 2 hours® O°F,

t

i

1. Large , S
A, Test with coupling bases and primer. L -
B, Test with P-unit, -
C. Test with M-34 Detonator.

2. Small

A. Test with MIAL Squid & CNT M_':
B, Test with Corps of Engineers detonator. ('U ' E lDENIl 1‘;
K. Spring Tests e v
Test 5 cocked and 5 wncocked springs after & hours @ 165%r. for

d.imonsiom/,ch"'n?- Eddeg? / beaT on o cwbod dn /N ’W’ i
( 4 lol N A T {,Ll .?/ «~ )"'S‘-‘/ . ji‘ , }M\ pv . o 4 J..:""
Py - 14 (f ! G’ggv / ([,mc P?S/()V 4
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L, 16 hours @ 35°F. and 20§ R.E. Aryy retetimrma b vy
Repeat for 3 cycles. 4 L L 'Z
5. Test for accuracy. N ’} N ;.«‘ L
J. PFiring Tests (3 wnits) o s e a? g d,ﬁ? Py S

4
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